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D1.S(’l,AIMliR

Thin rqmrl wan prcpumd anwr ticwrnidwwrh ~prmrmtdhy~naprq dthc !hrWdSlnlcc
(krvcrnrrwnt. Ncltkrihc llnltd Slalc~(itwcrnnlcnt ntlrunya~ncy lhcrct)l, m)ranylflklr
cmplqccn, mnkc$ wry wmrmriy, caprcw or mlplicd, ur assumesuny Icpl ll#hdliy ur tchpmsi-
hihly brtk a~xurucy, cnmplclcncm. m uwfultvmol irny mlormalmrr, upprrduh, PWYUCI,W
prrxmmrlklmd. or rcprcwnlm Ihal ilsux WIruhl nnt infrin~c prwaiclyowrml rlghh Rcfcr-
cnu herein lo anv s~ihu cxmmtrrcwd pfurlud, prrEcns,or wrvicc hy Iradc name, Iradcmd
mmrufadurcr, m orhcrwmc dues nnt ncccnmnly cmmurrm m m@y II* crwlorwmcrrl, rctmrW-
mwrdalkm. m [nvoring hy the Ilnilcd Slmcs (imvcrmwcni or ,rny ~~ncy hereof, I’hc vwws
ad uphrkms d au[hrws cmprcd km 1111no! rwvctsaldy sta~c or rcflccI IYWIMd the
[ Inikd SImm (it~mrnmcnt or nny n~mwy ihcrcd
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!3ndl sat.dlitc rmliation Im(l .;(4 ixlst,rlllll(’l]tr:ltlioll

/1llS’1’l{A(:’l’

A l]l:lj()r (liagl]()stir iillill(l(~rs[. ill](lillg tll(-r(*sl)()li~t* ()ftl](~ltiirtll' s(.lilll;lt~~ t()lli]tllr;tl ()ral]tllr()l)()g( ~llir

C]lilllg(% i!4 th(? r;l(liilti VV hiL]ll”l(Y’ ilt th(? t~ :) 0[ t]l(m il[.lli’IHl)ll( ’1’(’. ‘I’\\’() (mlilSS(* () fllll’~HllrC’lll( ’lltH Illily

l)(’llll(l(’rt ilk(sll: (I)alllollitorillgo[ llll(’ril fliill.iol] l)illill)(`(m()\'(`r (l('("il(l('-l( )11~1()11~tilll(`-N("ill{ 'N, flll(l (2)

111(’ilHll N’lll(’lltH dmignwl to l)roviil(” Ii fni[li(.i(’i)lly (Wll])l(’t(’ (Iiltll S(4 1.0 Villi(llitf’ or in]prow 1110(14’1.+.

‘1’lli~ pnpm diw-mws S0111(” of tll(’ illllmrtillll il)~~r(wli(vils ill ();)tilillillg sll(”ll (Iiltil, illl(l ])1’4W’IIIH it

(I(w’ripti(m ()[ S01111!(Silll(li(lilt(’ illstrlllll{’ll lillioll h 11%(’ 011 il Hlllilll Hilt(”llil(’m



Sopllistiratccl n]o(hh of riu!itit~w triills[rr lI,Lvc !WY*II (](wx*]O1)U(] forc]it]]iLt(!i il)l)]iCilLiollS,” illld ilfrod

I]mc dctaild plly~ics insight,~ into tllu prol)lml$”l. ‘I’llr(w’-(lillll’llsit)hill (1( ’llL’rill (~ir(llliltioll Nlo(ids
((:(!hls) d.tr,,,,,tto IImld ridiiltiw prowww mw t,l,c wl,ol,~ l)liil](,t. ‘1’lw (.:Chls arr Iil])it.od I)y
~av~ail,d)k?umq)utationd rm)umw 10 iw]u(h? OII]y Nillq)]i[i(d I)llysics for l!I(* ii]lporliitil procmm

(S&C~ll(~d l)ara*l,et(!riziltioIIH). (!oI]ll)i\riw),ls of(j(;hls({*.g. l{vf. 7)slio;v sigllifici,ill \~i,rii\ti[)l] i*,

glol)ill climate wmitivity. Nluch d this viiriahilit.y is altrilmtalh to tlw tr(’iltllll’’llt of clouds in
tlmm nmdds, Imlccd, clouds Imvc two nmjor dhd.s: t.hry prwidc ahighr allxYlo, thus rdlding
Illorc incoming solar radiation, ilntl tllry trml) th(’rlllid radiatio; l [rol]l I)lhv mid rmildiiltc to spilcc
catcohlcr tmq)crat.urm ‘. (h m)tms tlmt (.IIc not dr(wt o[ clouds results frml the dilrmw(.l~of thm

two rcldivdy hwgcr dr(ds, w that wmdl Cllilll#W in clou(ls nlay llilV(’ Sigllili(’illlt drtgh. Furthrr,
ol)smvatims during tlw 1!)87 H Niuo HIIOWtliiit tli(~gr(~~[]l]oli~(~ dr(d tlwrc i[lrr(~iwcwnon-lilmarly
with H(i~SIIrfilCC t(’llll)(’riltllr(’; Col)collllllitilllt” Cirrllsclou(l L)rll)iltioll tll(’11r(wllws tlw illcolllillgwlilr
rfi(liiltioll, acting il!4 it btlllT’lllOStilt” ( I{(’f. !;).

(.!onlparisom llilVC I)(W1 Illil(ll” I)(4W’(TII Illo(l(’1 011[ l)UtS illl(l 111(’iiSllr(’1ll(’llt S of tol)-()[-l.11(’-iltlll()S])ll(’rl!

ril(liiil]~(~ iillll flIIX(IS, For (~~i~l]]l)l(~, hl(mmttr iill[l I)ouqmlrt’o, llH(’tl(Iiltil frolll (l)ll)rilt(d ril(liow)ll(ll%

iill(l ~tirl’iic.(! ol)~l~rvittioll~ M input~ to rittliiltioll ~illrlililti(~ll~ to ~illl[llilt(’ tli(~ ~lt*iir-~ky 1(,)1)~-\yil\’~~

rildiilllt”(% ilt tllr h)[) of tlw ,lt.nmsplltm*, (hllll)ilriWllS w(v-r I.11(’11Illil(l(’ to I;l{ Ill; IlllmilSlll’(’lll( 111S,

illl(l, for ck%lr sky (X)ll(litkJll!!, sII(Jw(’(] ilglll’lll(-llt \vit.11 n !)iiiS ()[ I .!) It” , ?lf-2 . ,~f”-’, l’urrl’!iltiull

codliritqlt of ().!)3, illl rllw wror of 3.5 I1’. Ilf‘2 .,$’1’”-1illl(l Cill(’lllill (’11 Vill’iilll(”(%4 which w(w M p(w(’llt
0[ tlw d)wrvwl. 1Ioww I-, for cloIItly sk)’ sit[li~tio[ls tli(~ n)llll)i~risol) is 11111(’11I(VW silt is fil(. [ory, \vith

il Wllll)llt(d Olltgoillg h)ll~\Vil V4’ ril([i;ltioll of 26] i!’ “ )11-2 (lJlll])ill’1’(1 tl) illl olJS(’rV(’(1 ~:]!) I\’ “ III-2.

3 -IXI!NII.!MNNL’ ..I.MSLG.N.



onc nds to rncasurc ovm rk~Iargc a domain of spa~~, ti[i](~ ad Illmsur(*i]](’l]t ((’mg. wnvchgth)
and pl]ysiral paramd.crs a~ is covmwd hy the model to ol]tain a full 1d d the mudd. The volume

of data is a pmwiblc lilni Ler on olhining full rovrragc: an overwhdll]ing volunw of data Inay
inclu(k rcclunhnt and unncwssary in[ornlation, aHL1may (Iiscuurctgc an filysis. Il(wourclw of dafr
aIIdequipment., and scldulc c.mu+idm-at.ions arc othr unavoitlaldr lmumlary cumlitions. Ihw’d 011
cxarnining thrxr iwucs, onc will unhll)t(xlly r(quirr it(’ration to nrriw’ at illl mp(’rilmvltal phn
wl]idi Imt.11trsts a Inodd iild which fit~ within tlw r(wmrcc mn~l.raints.

As a spwific cxamplr, w now rm]si(lor a possihlr rxpwinwnt to inlprovu tlm umlvrslalding 0(
atlllosphrric riuliativc forrillg. ‘]’11(’prulms:d is to Ill(!il,,llr(’ tllrillll)ortant iltlll(JS])ll(’riC propdim
(Imnprrat.urc, humidity, cluud distribution aid propcrtiw+, Illil.jur iltlllOHl)ll(’rir (Wllst itmmts) illlll usc
tlmw as inputs to a mmld which ronlpulxw t.lw ralliilllC(% or [Iumw at tilt’ ‘1’()~1ur at tlw wildlitr,
fur comparison to 1]1(’~~llr(’11~(’lltsof tll(hw qualltitiwi. ‘1’IWrquirod nccllril(si:’s lll:Iy 1)(’(Y4tillliltcd lJy

m]sid(’ring tlw Iimmr s(wsitivitios (Jr, for cxaml)ilm, ~oll,l]utd ‘I’(IA fluxm to unmrtitillti[’s it] tl]c
l]lt’asllr(’ll][!llt~. SpWilirillly, a I -K rrrur in t(’lllp(’riltllrc rvt ri(?b’ill rmull~ ill a 2-4 IV “ 7)1-2 Cllilll&’

in ‘l’Of\ 1111X. $inlililrly, ii I.\f”(’llty-l)(*r(.(*111(’rror in IIulllidity rd.ril’vid t~ilIlSlill:?4 t4) 5-10 IV . ?)1-2 in
TOA Iollg-w’ab’cflux. For clou(l~, il 1(”11p(m(’;lt ulltxvtnillty ill (’1011(1 fril(”t ion, or a 1-kill Ullc(’rtilillty

ill th(~ lwight of thick ()~(’r(.iist 1(’il(l~ I() ii fi- I \y . 1)1-Z llll~(~rti)ii]ty in ‘1’(1/\ [111x. ‘1’IIIIH, tiikilig

!ltilt(d-tll(’-art lll(*ilHllr(’1ll (’lltM (Jr 111(’ atllml)h(’ri(. I)ilrfilll[’1(’rs illl{l ])r(.)l)iigiltilig tll(’ ulwrtriil]lim

Iillf’ilrly tllrOUgll ii tyl)i(”ill Illo(l(’1 WOIII(I giw il root-slllll-(lf-s( lllilr(’s” Vilriilti(,ll of SOIll(’ 1011’0 1/1-2 ill

tll(~ CUii]l)Ut(d ‘1’OA lol]~-wit~(~ [1[1)(. N(d(* tllilt * 1011’0 ?It-z ill lo[l~-\~ilvc” ‘1’OA [111X illM() rtqmwmh
H1.ilt(”of-i .ll(u~rt lll[’iWllrl’1 11(’lltN, ‘011(” Ci)(l](] (]() il Silllililr (Wllll)lltiltioll for ‘]’ol\ rildiilll(”(?l, or [W’
S0111(’uthrr diilgllwtic I)ilrilllli’t(’r. )

[ll][ort.llllilt.t~ly, tlw Iddrll] i~ Iikdy IO Iw null-l im~iir... ‘1’1111S, 1)11(’ I1(R’(IS to Hillll])l[’ tll(’ llmlti-
dilll(’ll~it)llill I)ilrillll(’h’r HIJil(-(’ ov(”r Sll[li(”i{’11[ ]~ Wi(k’ rilllgt’!! to I)t’1’h)rlll lY’glW%+si(MIHlJ(’t\V(R’11 lII(S ilt-

nmqJh(’ric lJnrnllwt(m iitl(l I IIV (Iiilg[lwtic vilriid)hh (’I’OA or ~iit{’llitc~1()(’i]tiol~ IIIIXor ril(li:lt:l”t’).



horizon covmtgc from ntxw-polar orl)its. Upgrah to tksc capal~iliti(* m-cur pcv-iodirnlly. Since
thaw microwave sy:;tcms arc rdiltiVl!ly heavy and ccmsumc &ligllifiCiultpower, thorc is a gll’ilt Iwndlt
to using these existing flata ratlwr than athnpting to iucorporak surli illstru,lwnt~ 011 a !iIllilll
satellite. The horizxmtal correlation hgths for t(mlporature and hunlidily art” quite long (typically
hundrd of kilometers), so tlmt onc md not he mpccially CIOXCto ‘1’()~S or l)hlSID to US(’tlmm
data. Over land. one nlay gain additional tcmpwd.urc fmd humidity information from riuliosolld(w,
which arc launchw] regularly.

Wc shall thcrcforc amllnc thnt thr wnall M.cllit.c IKWI IICItprovi(!f’ tq)(v-atu r(! and humi(lil y IIwa-

surMlcIlts, Ih.lwcvm, 111(’i~llr(’lll(”llt~ of ril(]kd.iW prO@h !dlllw (x)lll])ilrii LiV(’]y !41KXL sl)ilt iill corrc-
laticms, and mwl to lx? mldrwwud dird.ly with t.lit. illdrullwllts on I)oilrd t.ho !lIllilll Hat(*llit,*,

Spd.rn 0[ the rn(liilti(m l’lnittml hy tlw (’ilrtll-atlllos] )ll(’r(” systmll wrrr Ilwnsur(vl hy il lligll-r(’solllti[~l]
sprctrollwtor almard tlw Nindm+ !I I ~iit c~llitt*SOIIWt}vo (I(w.n{ltwii~oi:’. ‘1’lmw Sp(d.ra rov(’r[~[l Ihv
Wil\’(’1(’ll@ll n’gion from t4ix to zfi /11)/, whirl] u)wrs S011](” (i(j- 75 pcrrcwt ol’ t IIt’ oulppillg ]lJll~\\’il\’(’

rildiid.ion (0141{) powrrm 011(’ r(’ildily olmcrww tllilt tll(’ SI)(’(mtril illl’ 11.Jt ilt illl S111001”Ii, slimvi[lg

both filll’-HCil](’ Strll(”tllr(! ill]{] S011](” ]iirg(’ S])(”(”trill f(’iltllr(m!i W’]li(m!liill’ ilt tril)lltiil)li’ IIK)N[ 1~ tl) Hl)(’(’ifil!

Hp(.Ti(%+,Mu(-ll as ozon(’” ill tll(’ !). (i /1111rf’gi(m illl(l (~~~~ ill tll(’ I 3- IS /n/f rilllg(’, \\’(’ (“110s(”lww to

(“011((vltrat(’ 01) tll(’ liirg{’ S[)l’(’trill (( ’ilt.1111% wlli(’11 will illloW illl ilSS(Willl(’llt ()( tll(’ ulltli’rlyil]g Iiwjor
rhiliillivl’ forcingxm



Thus, our goal for coarse Hpcctral dmompositicm” is to achicvc spectral Immki which arc CIOSC to

those rccomrncmlcd by tlw C!I’X.

Additionally, onc wishm to make highly accurate mmsumncnts d t.hc total radiances in the solar

and thcrml in fra-rcd ~p(x.tral rang(wm For tlw solar spectrum this implim a wavclmgth range from
b.25 through 4 pm, whih’ the th(wlnal in[ra-rwl qmctrull] is almost, fully cowvwl by rxtvmling the
wavelength range to 50 p?n.

It is rmdily seen fronl Mdlitr plmtogrnphs (or, iht-xl, by the ~in]plc oxpcdicnt of looking periodi-
cally at the sky) tlmt cloud Ii+ls havr significant short-scale structure, and that tlwy can Ix? highly
tCIllpOridly varialic. 011(’ also llotos t.lliLt soll]c I)arts or the glohc (wqwcia]ly iLt high Iiit. ilu(l(w) iirc

cloml-covrrc(! h a Iargo fraction of tlw time. Sinm (m(’ wish(w to (Txaminc cloud ril(]iiLtiVC forcing

I)Y clnilparing CIOU(IY !W(’ll(w to :-l(vir, 011(’ wisl](vi to Ilav(’ Huffici(qlt H])iltiiL] illl(l t(wll)oral COV(’i”il#? k)

~l)i.ilili iL mlfficicnt HiLlll])]ill& h’!iLkil]g 1,]1(’il]~tillilill](~)li~ fhhl d vii’w ( IFOV) of,1 ralliomctlir sllmhr
incrmws the chances of wring llt)ll][)g(’li(’oll~pixrh. u h% covering as Iargo a total !lpfltiid dolilnin

a~ possil]k’. In this conhwt, tlw I)ixv] sizr of (;( !hls is prwwntly typically ~l~v(~~id hundrml kihml{’tt’rs
on a ~ide, whilr rogiolmt II WJA4N iidli(w’ l)ix(’1~ d SOIIW CO kilonwt(wi 1“1’15.‘1’11(’dlwirm+ for !4111illl I)ixc’1
HiZ(’~illl(l fllll Sl)iLtiil] (W\’(’ra#S ilr(- Ck’ilrly ofb(mt I)Y 1.11(’ r(’illit i(’s of Ii Ili[.(’ (1(’t(~tor !WllHil iVit it%+, (lilt~

Ilaldling Capfil)iliti(’s iLnd snkllitr tr~j(x.tori(’s. ‘1’11(’ rrsulting r(xluir(vll(’llt is f(Jr Ilil(lir Iliwl sinw of
10-30 k]n, with full ~l)ilti:~l UIV(’rilgt’.

V, III{ OAI)-Ih\Nl) llAl)lohll H’l;l{ - I,A.!L!
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~ctcctor with a shortwave Illtcr (such as supra.,il) to M+Ct th whole solar spectrum. The di[rl:rcncc
Lctwccu these Ialtcr two chanmh giv~w the tlwrmal infra-rm.l intcgratm] rmliat.ion.

The detectors arc pyrodd.rics with black absorbing coatings. ‘1’11(?COiltiIlgS will I)C Sckt(d tO I.)C

stable, and to have a ulli[orlll absorption froln the ultra-violet t.hrougl] the infra-rwl: a&lit ional
considerations for the coatings arc that, thicker (gmwral]y more alxmrptivv) coatings will slow t.lw
time rmponsc of the clctcctors’ts.

Pyroc!cctric (Ictcctors have lmcn uslxl [or ninny years for ac.curah’, broad Wil\l’lCllgtll radionwtry17.
Pyroclcctrics have also Imcn UWWIsuumw(ully in spnrc application. hlorc r(x-mtly, arrays of pyrol[’c-
tric detectors widl Up to 100 x 100 clmwnts and noise cquivaht tcnlpcraturcs IJC1OW0.2 K lmvc

1* P rorlcctric dvtcctors rmpoml only to changes in tmnpcrat,urc. ‘1’lwrcforc, thebeen d(!VCIO@ . y

instrument mciwurw tlm tlifl’urcncc hllwmw the on-board calilvation ~y~tmns am] the Hcmw. This
provih an absolute, colltt?llll]or:ill(wll~ r(hcncc rOr all mc,mnlrcmmlts nmh. For a suflicim)tly ral)id
clmngc in the scmc (cithm cndrlllic. to the Hmnc, or achi(wrd though f,wt scanning), the immnling

light can vary quickly cmmgh to not rmluirr ill~trulnc:ltal chopping of LII(! Iigllt; (roln this pmq)cc-

tivc the clmppcr shown ill Figure 1 could IN’ drlctml. ‘1’11(”CllOi)lWr (10(’HlliLVl? SOlll[! ii(lVillltagl’S,

howvrr. I]y providing a r(ypllilr Ildllliltioll, onc l]ilS the iil)ility to hk ttw dd(v.ti(m ih[ronics
to a wt. fr(~lucncy. Ah), t hc htrctors %CW tll(’ C!(EW(IWCtiotl of ttl(’ Cllo])[)(’r I)liL(](’ b(’t,W(N’11(’N!I

pixd lI](~&Wllr(*l]l(’llt: S0 k)llg as til(~ tll(’rlllill tiIllL’ (“(.)llNtiLllt (If ttl(’ Cllo])(mr I)la(k iS k.)llg (Wllll)ilr(ld to

the mm-track scan t.ill:v, this provih iill illt(”rlll(”~liilt.(’rrfrrtwrl’ for (*it( h i)ix(’1 tl]t~i~~llr(~(l. 1~’illillly,

th(’ chopp(’r aids ill rnli!)ratioll wh(w usil)g :L St(’a(ly-Stilt(’ Solirc(’.

(i. ( !AI,!.!NM’L’L(M

W(’ first rmwgniyw Illlilt [.11(’il(X”llril(”y of t 11(’Iill;ll {Iiltil I)ro(lll(.t is tll(’ r(wllll not. olll~ of 1,11(’ills{ rulll(’l]t

(millil)rilt. iollS, I)llt d!lo Of I ]1(’ iMTlll’il(’y Of 111(- II I(J(II’IN 11S!’(1 [() (“oll*”(’1’t frolll, for (’Xillll])l(’, I’il(liilllt”(’ ilt

tll(’ instrllnwllt tO 1111%ilt 1.11(’tol) Of tll(’ ill II I(JSIJII(’K9. Ililtil Silllli)lillg will 1)!’ l’(’lilti V{’1~ Sl)ilrS(’, I)otli

in Hl)iU’(’ itll(l ill tillw , illl(l S0111(’ illi.(’rl)olill .ilJll illl(l (lXtrill)olilt lion” lllil.V IM’ rmlllir(wl, \\”l’ (Wll(”(’lllrilt[’

IIW’C011 tll(’ lir~t Hlt’1)Of III(’ (Iiltil illlillJ’HiS, tiiit]l(~ly tnking I.11(*illsl ~IIIII(VIl ~t)till{!- iilltl twllvm”ting
tlwll~ to rndii~mw nl thv in~lrullltvlt (mlltri~ll(-(-niwrturw.

‘1’11(’Hlm”trid rilllgr for tilt” rillil)riitiolls is t).?fi /1?11thruugl~ ilt I(”il!+t50 )1111.‘1’lwrc’(luirwl rilflimlll’t.ri(’

Wrllrilr,v [or tllr illtv~rilh’(1 (’llillllll’1~ ix 14(’tI)y t.11(’wulsitliviti(w in ‘1’OI\ ril(liilll(”(?l illl(l Illl:d’s tlis(mlmwxl
I)r(wiously: III(’ resulting (-illil)l’iltil)ll Koill t’f]rIIIWW’CII;JIIII(’IN is {III(*Iwrr[’llt f[)l’tll[’ h)till (-llillill(’l!l.
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as vbdl as maintaining spectrally illh?grid.(?(l channels. Other problmns with the short-wave sourws
include very finite lifolimcs of the tllngstm lamps, variability of the source calilmtiom providd,
sensitivity to operational wcnarios alId stilhility. Significant dbrt is nedml in mmitoriug the
sources an’1 in frcqud checking d the source outputs with rcfmmcc Mmtors such as a cryogenic
cld.rical substitution radirmdm and 10070 quantum Wicicrlcy, t.rappml ]dmtolliodl%.

I,ong-wmc crdibratiou will I)c arhicved millg blacklmdics. Agaiu tlwrc i~ a m.wl for scvcrd sourcm.
Onc needs to cover the t.cnlpmdurc r{’gimc from cryogenic through some 3301{. Illi~i-k matings do not

have flat spectral mponm throughout the wide wavdmgth rcgim to IM*covrrm! hvro; l>lii~kl)()(ly

SIJ(!d.ra need to k cardu]ly mcasurod to allow proper calibrations. Altcrl]ntivdy, cavity l)lil~kbdil”s

can I)c uwd: tlwsc compmsat(’ for mm-unitv mliwivity of coatings hy m!uirillg multiple rdlm:tions
in the source. I%qucnt dmks d tlw souixxw i~gaillst stal)lc d(’d.ricid slil)stit.iltion ra(lioliwt.(’rs are
of the csscnrr. Again, tlw fact !,hat I,Al{ I provih spcctrill (l(~(~l]]])ositiol]” illt.o contiguous Ixmds
in addition to spectrally illtcgridcd channds hdp~ in adi(wing a r(’linl)lc (YIlihriltioll.

lhxamw of atumsphwic al)sorpth (hfr(ictHand (’llVirolllll(’lltill (wnsid(*rd.iollH, tll~ Cillil)riltiollN 11(’td

to I)c porformml in n Vil~[illitl tilllk iill(l umlw a vnricty of tll(~rl]lill loadings 011tllr instrull)iv]ts. ‘1’lwrc
arc docummltml mm Gf in-orl)it thmlml trilllsi(’llts a[trrtiilg tlw outputs d sdt(’llilr ril(liollll’t[’r~.
\\~hilL? 14A]{] is I(*SSwlsilivu to Sllrll dr(vt~ Im.allsr it 111(’ilsllll?i ril(liilll(”(9S with rl’sl)(x.l 10 tlw

oil-l) oilld” Cillil)riltioll ti~st(’111~,illl~’ r(’si(lllill tll(’rlllill dr(tch11(%”(1h)1)(’tlllJrollgllly t(%t(’(1 illl(l \\’t’ll-

(l()(’1llll(’llt( ’d.

7. 1)~1’,t Pllo(!lWSIN(:

‘]’11(!Collwwion of illstrunl~vlt collllls to a riltli;lllCW illl(l 1111?((%4 is il 1111111i-sl(’1) I)ru(xws which il(l(l$4

mllsi(l(’rill)l(’ Ull(’I’d. iiillty. l“ir4, wmi(l(’r tllilt IllIt’riilliiltioll iLt tll(’ iIll)llt ;Il)(vlllr(’ 1)[ I 11(’ ril(liolll(’tl’r
hi 11()~I)lil(.k-l)()(ly; tl]t~ Iil(’ilsiir(’(1 [mo[ll]ts [1’UIII 1,]1{’iilsl,rulimlts ilr(’ (.]I{g r(isll]t of t]I~’ (WllV(J]llt km Of

tlw input spdrul~l illl(l thr s])~d.r;ll wvwitivity 0[ tll(’ imd.rulll(wt. ‘1’111’(illllllitl(’(11~ (’(JilrS(’) SIJ(’(”lrill

(](Tl)llll)OSit ion” (’llilllll(’lS ill 1,/fltl I) f’rlllit (JII(’ I.(J I]lilk(*il r(’il!+ollil])k” (1( ’(”(JIIV()]III i(Jll to (Jl)l~lill !+lM’C~.l’ill

ril(liilll(X% ilt tll(’ indrullmt illl]llt ill)~’d.llr~’.
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arc much smaller. TIIC LARI instrumt-wt I)amls includm two broad spectra] hands which essen-
tially ovrrlap the AVIIRR. channels 1 am] 2. Thus, both of thtwc sccnc idtwtillcatiml algorithms
call Lc employ-xl from 1.ARI (Iata to rmlucc tl;r nu mlxr of scm I Illis-i(l[”lltificatiol]s. (Otlmr scene
iclcntificatio 1 algorithms have also km dcvclopml, and nlay IM used.)

l’hc final step ill converting from instrument rwlianccs to ‘1’OA cxitamw requires a knowkxlgc of
the bi-(lircctional reflectivity [unctiol]s ( I_Ill1)12), whicli arc sccnc d(y)(m(hmt. A diltal)aSC of ~ilIlblls

ol.)scrvatiolls of the Bltl)lr is uscvl in the Rll Blt analysis: I’urtlwr 111{1)F (Iilt[l will h OI)tiiilld from
t.hc rotati:lg aperture pliu]c SCilllllCr 011 the CKIU}S radiomctms to hc flown late ill lhi~ dm-adc.
Thus Ill{ 1117 remains a nmjor source of uncertainty in the computation of ‘I’(.),4 cxitamxw from
instrument rmliancm (and vice vmw).

79$‘[Jl)l)],Ehl EN’l’AltY I NIK)RMAI’[ON

As discus.xccl, the l,ARI ilwtrunwnt has a nunhr of uwful ilttril)[ltrx for rmliativr forrillg stmlirs.
‘1’IK?Winclmlc arcllriltc Illv?-qllrwlwllt~ 0[ tllr s(Jlilr and totill riuliiinc(vi, dll(l SIM’Ctrill dmWlll]Xhi-
ticm whic]l gives tlw radintivr forrillg [roll] [lliljor (xmtrilmhm, and illS(J provi(hw illl(’rll:ltil’(’ wxvlc

id(wtifiridion 111(’tlI()(hi.

AII rxill]lil]i~tioil of atllml)lwric ril(lintit’v f(Jrcillg llii~ Iwcll lmm(vd.(xl, witl~ illl (’llll)llil$Ji S 011 tll(’

l)(HIil)ilit y of tinting lIm(l[4s wit!l n ~1’lf-(’f)ll~i~tt’llt,Hulliri(mt Iy coll]lA4r, I)llt (’(JllllJil(.t S(’t (Jf lll(’il-

NlllT’111(’lltN. ‘[ ’II(! 111(’tllo(h)k)gy l’(”li(Y4 011 111(’ilMllrillg iltlllosl)ll(’ri(’ I)ill’illll(’h’1%+ (t(’1lll)(’ril t.ll~t’, Illlllli[lity,
(.1011[1S,.,. ) to Wrllrilri($s wllicll t rilllSlilt(’ Iill(’ilrly to (’(llliVill(’llt IIIIX {’llilll~(% of If ’S% tll{lll 1011/o ?)1-2

nt [11(’ l(J~) of tllr iltlllosl)ll(’r(’. ‘1’lM’ lllt~ii~llriit](~litof ‘1.OA l)roil{ll)i~l](l riltliilllrc~~ i~ tll{~ll IIS(YI ils ii

(Iiilgllosti(” fur Illo(h’1 tvstillg illl(l vf’riliriltiull. Silwr rlou(l forcing is il Iilrgt’ fil(’t(Jr, (Jll(’ IIN’(IH to

(l(*igli lllc’ rov(mg(” of tll(’ i’xlmiilmhl. to wlsuru I)otll (’11’ilr Sk} l)ix(h illltl it vilrit’ty of rl’lilti V(’ly

ll(~lllog(’li(’(~llsrlmitly pixh. ‘1’llis, f’(1111~11~1with tlw r(wolutioll (.ill)ill)iliti(’~ {)f Illo(h’h+, 1(’il(l14to tlw

(.ll(Ji(’(’H of Hl)iltiill rmdllt.ioll illl(l fllll Hl)iltiill COV4’rilg(’.



Radiances in broad spectral hands, pluo totals, would IJC ohtaincd froln tl]c I,Al/l instrument,
togcthm with improvm! sccnc identification capabilities. The coarsr spectra] dmmnpositim in
LARI shows the major radiative forcing contributions (C02, 03, scattering,...).

Tcmpcraturc and humidity data nerd LOtx ohtainml in all wcathm coalitions, ilnplying tlm need
for microwave instrumentation, which tends to require too many rcsourcrs for a small satcllit.c.
F’ortunatcly, the scale-lrngths arc sufficiently long to permit using 11]1’ils(lr~l]lt~l)ts frolil opmntimal
weather satdlitcs for the prcsmt study.

Additional CIOIKIproperties may ho d)taill(d from th~ addition to the payload of a spwtrmwtcr
with a dozzzn or so well-sclcctml narrow spectral bands.

IIlhmnativc conversations with many dlragum have Idpcd !411il])(’ tl)is pilp’r. I wqwcially wish to
tllnnk O’llcan P. Judd for imiightful disc.ussiuns.
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